Abstract. From the equivalent statement of a sequence (un) whose general control modulo of the oscillatory behavior of integer order m is (C, 1) slowly oscillating, we obtain some conclusions regarding the structure of the general control modulo of the oscillatory behavior of integer order k, k ≤ m, of (un) and investigate subsequential convergence of some sequences related to (un).
Introduction
Let the sequence of the backward differences of a sequence u = (u n ) be denoted by ∆u = (∆u n ) where ∆u n = u n − u n−1 for n ≥ 1, and ∆u 0 = u 0 for n = 0. Stanojević [11] showed that the Hardy-Littlewood Tauberian condition [8] (1.1)
which is needed for recovering convergence of (u n ) out of Abel limitability of (u n ) is equivalent to
for some O-Regularly varying sequence (v n ). Later, Stanojević [12] obtained structural information of Taylor coefficients of power series from the equivalent form (1.2) of (1.1). After the concept of the general control modulo of the oscillatory behavior of integer order m of a sequence is introduced by Stanojević [14] , C . anak and Totur [5] proved
that an Abel limitable sequence (u n ) converges if the general control modulo of the oscillatory behavior of integer order m of (u n ) is (C, 1) slowly oscillating. In this paper, from the equivalent statement of a sequence (u n ) whose general control modulo of the oscillatory behavior of integer order m is (C, 1) slowly oscillating, we obtain some conclusions regarding the structure of the general control modulo of the oscillatory behavior of integer order k, k ≤ m, of (u n ) and investigate subsequential convergence of some sequences related to (u n ).
Notations and definitions
For each integer m ≥ 0 and for all nonnegative integers n let σ
The identity
n (∆u) is well known and will be used extensively. The classical control modulo of the oscillatory behavior of (u n ) is denoted by ω (0) n (u) = n∆u n and the general control modulo of the oscillatory behavior of integer order m ≥ 1 of (u n ) is defined inductively for all nonnegative integers n by
We inductively define for each integer m ≥ 1 and for all nonnegative integers n,
n (u)) is slowly oscillating. It is proved by Dik [7] that (u n ) is slowly oscillating if and only if (V
is bounded and slowly oscillating. It is clear that if (u n ) is slowly oscillating then (u n ) is (C, 1) slowly oscillating.
The condition
n (u)) is (C, 1) slowly oscillating, is of special interest.
A sequence u = (u n ) is called subsequentially convergent [6] if there exists a finite interval I(u) such that all accumulation points of (u n ) are in I(u) and every point of I(u) is an accumulation points of (u n ).
O-Regularly varying, then (log u n ) is slowly varying.
Main Theorem
Let |z| < 1 denote the open unit disk in the complex plane, and let 0 < p < ∞. We denote by H p the set of functions f , holomorphic on |z| < 1, for which
2) hold, and let
n (u) = nb n where (b n ) is the sequence of Taylor coefficients of h; and
Note that (2.2) implies that (ω 1, 2, 3, 4) . Together with the condition (3.1) it follows that (2.2) is equivalent to
By the equivalent statements obtained by Stanojević [11] , the last result is expressed as
for some O-Regularly varying sequence (R(n)). Since (log R(n)) is slowly varying,
converges for every p > 1. From Riesz's theorem [9] it follows for p ∈ (1, 2] that there exist h ∈ H q , 1 p
This implies that ω m n (u) = nb n where (b n ) is the sequence of Taylor coefficients of h, what completes the proof of (i).
(ii) Proof of (ii) follows from the inequality
From the hypothesis and the conclusions of Theorem 3.1, we have the following results.
and the equivalent statement of slow oscillation we conclude that (σ
n (ω (m+1) (u))) is bounded and slowly oscillating. Since (∆σ
n (ω (m+1) (u))) converges subsequentially by Lemma 3.2 in [2] . 
and the equivalent statement of slow oscillation we conclude that (σ (1) n (ω (m) (u))) is bounded and slowly oscillating. Since (∆σ (1) n (ω (m) (u))) is a null sequence, (σ 
By the property that the sequence (b n ) has, we obtain
Therefore, it follows by Lemma 2.2 in [3] that 
for j = 0, 1, 2, . . . , m.
P r o o f. By Theorem 3.1 (i) we obtained that ω Similarly, the equality (2.1) and (3.2) gives
(1)
n (b).
Continuing in this way, we have for any nonnegative integers n and m.
P r o o f. Proof easily follows from Corollary 3.5.
It should be noted that, in (3.3) if we take m = 0 and u n = ∑ n k=1 1 k ∆(kS k (a)) where S n (a) = ∑ n k=0 a k , we get Theorem 2.1 in [12] .
